Vascular injury presented immediately after the penetration, but delayed onset of vascular symptom caused by an embolism or vessel dissection after cervical fusion or traumatic event is extremely rare. We present a case of a 56-year-old woman who underwent an operation for cervical fusion for type II Odontoid process fracture. She presented symptoms of seizure with hemiparesis in 6 days after the operation. Multifocal acute infarction due to an embolism from the left VA (V3 segment) dissection was observed without a definite screw breach the transverse foramen. We hereby reported the instructive case report of delayed onset of vertebral artery dissection after posterior cervical fusion with type II odontoid process fracture patient. When a cervical operation performed in the cervical trauma patient, even if no apparent VA injury occurs before and during the operation, the surgeon must take caution not to risk cerebral infarction because of the delayed VA dissection.
INTRODUCTION
Various techniques of fixation have been described and used successfully in treatment of patients with atlantoaxial instability 4, [6] [7] [8] 10, 16, 18) . Although posterior wiring techniques have been used in stabilization of the atlantoaxial joint, these simple procedures have been associated with high fusion failure rates due to their limited stiffness in rotation and require rigid postoperative immobilization 7, 13, 14) . For this reason, technically demanding rigid screw fixation techniques, such as C1-2 transarticular screw fixation and the C1 lateral mass screw combined with C2 pedicle screw fixation have been developed 4, 5, 8, 11, 14) . Both techniques are biomechanically superior to wiring techniques; however, they may carry a risk of iatrogenic injury to the vertebral artery (VA) 10, 16, 21) . The incidence of VA injury during posterior screw fixation of the C1-2 complex will probably remain unknown and under-reported 11, 13) . Vascular injury presented immediately after the penetration, but delayed onset of vascular symptom after cervical fusion is extremely rare 19) . We present here an extremely rare case of delayed onset of vascular symptom caused by an embolism and vessel dissection after cervical fusion without definite the screw breach in cervical traumatic atlantoaxial instability patient.
CASE REPORT
A 56-year-old woman visited our hospital complained of neck pain after traffic accident. There was no apparently definite abnormal result in neurologic examination with motor grade 5 in all extremities. The C-spine radiograms, computed tomography (CT) and magnetic resonance (MR) images revealed cervical type II odontoid process fracture with traumatic spondylolisthesis type I (Fig. 1A) . Because the patient complained the neck pain with excessive movement at the junction between C1 and C2, the posterior cervical fusion with pedicle screws (C1 and C2) and lateral mass screws (C3) were performed after intraoperative odontoid process reduction under the guide of fluoroscopy (Fig. 1B) . All pedicle screws were inserted with a free-hand technique. After creating a pilot hole and confir- ming no arterial bleeding or cerebrospinal fluid leakage, an appropriate pedicle screws were inserted. After the surgery, the patient was alert and neurologic findings did not show any apparent change. All screws were appropriately inserted without breach, injury of vertebral arteries, and no bleeding sign observed in postoperative CT (Fig. 1C, D, E and F) .
On the sixth postoperative day, the patient had a seizure event with right side weakness. The vital signs were unstable with increased blood pressure ( Fig. 2A) . The checked brain CT revealed no definite abnormalities in intracranial lesions,
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Korean J Spine 12(2) June 2015 81 but MR imaging showed multi-focal acute infarction in bilateral occipital lobe, left thalamus, left corpus callosum splenium and bilateral cerebellar hemispheres (Fig. 2B and C) . MR angiograms showed stenosis in left vertebral artery and basilar artery (white arrow in Fig. 2D) , and an angiography confirmed ischemic symptom by thromboembolism due to left VA (V3 segment) dissection (black arrows in Fig. 2E and F) . The injury of vertebral artery (VA) by cervical screws was not observed in three dimensional digital subtraction angiographys (Fig. 3A,  B, C and D) . After the parent artery occlusion, the left VA dissection vanished (Fig. 3E and F) . Six weeks after the parent artery occlusion, no evidence of acute infarct was observed in follow-up MR images. The patient had no neurological deficit with mild decreased comprehension.
DISCUSSION
There are some reports concerning the risk of cerebral infarction subsequent to VA injury or embolism caused by cervical fusion 14, 16, 19, 22) . Complete occlusion or penetration of the VA at the injured site is thought to be responsible for the infarction 18) . Posterior fusion of the cervical spine is usually performed using a pedicle screw, lateral mass screw, and a spinous process plate; however, they may carry a risk of direct or indirect iatrogenic injury to the VA 10, 16, 19, 21) . Vascular injury presented immediately after the penetration, but delayed onset of vascular symptom after cervical fusion is extremely rare 19) . To our knowledge, this is the first report of a delayed onset of vertebral artery dissection after posterior cervical fusion in cervical traumatic event.
Iatrogenic vertebral artery injury (VAI) is an uncommon complication resulting from various diagnostic and therapeutic procedures 13) . Most cases of VA laceration in posterior cervical spine surgery have occurred during the C1-2 transarticular screw fixation procedure 13) . Insertion of transarticular screws into the C1-2 facet joint could injure the VA, because of the proximity of the VA in the bony groove and the blind passage of the screws through the structures 14, 20, 24) . A radiological analysis showed that placement of a C1-2 transarticular screw was unsafe in about 20% of the patients, secondary to an aberrant course of the VA or thin C2 pars/pedicle 8) . Five (8%) VA lacerations out of 61 patients with atlantoaxial instability who had undergone this procedure were also reported by Madawi et al. 14) . In a large retrospective survey, VA injury had occurred in 4.1% of the 1,318 patients cumulatively evaluated 24) . The large majority of patients remained asymptomatic after the incidence 13) . But, the delayed onset of vascular symptom after cervical fusion due to pseudoaneurysm or arteriovenous fistula formation could happen as we presented 16) . In fact, traumatic injury of the vertebral artery, although rare, can result in laceration, occlusion, dissection, pseudo-aneurysm formation or more rarely arteriovenous fistula formation 2, 12, 15) . Hairul et al. reported the majority of traumatic injuries of the vertebral artery had a delay in presentation of more than one day (61%) 1) . This presented case also visited the hospital after traffic accident and had no blunt penetration of screws during the operation, so delayed onset of vascular symptom could be happen by traumatic injury of the vertebral artery. But, in preoperative MR images (Fig. 4) , the dissected left V3 segment was intact. Unfortunately, the authors did not checked preoperative angiography which could be conclusive evidence; however, no hematoma at the operation site in the postoperative CT images is also evidence of not traumatic cause of delayed VA dissection. But, another possible hypothesis is present, such as the impending artery rupture followed by the intimal injury after traumatic cervical event. So, traumatic injury of the vertebral artery by preoperative traffic accident was not a conclusive cause, but a subjective cause. Nevertheless its ambiguous cause of delayed VA dissection, this case informed the spine surgeon that the possible unusual hemorrhage event after cervical fusion in traumatic cervical patient.
Unilateral VA injury rarely leads to a lethal complication because the contralateral VA feeds cerebral circulation. Neo et al. 17) also reported that 15 patients with VA injury had no neurologic sequelae except for one patient who complained of vertigo. Taneichi et al. 23) reported that VA occlusions were rarely symptomatic, based on a prospective observation of 11 VA occlusions induced traumatically. Recently, endovascular management, such as coil embolization, stent-assist coil embolization, and the use of stent grafts or covered stents, has been introduced 1, 3, 5, 9) . It can be a good alternative in the treatment of VA injury as this presented case 5) . Fortunately, this presented case illustrated a postoperative seizure with hemiparesis in 6 days after the operation, but improved to no neurological deficit with mildly decreased comprehension.
CONCLUSION
When a cervical operation performed in the cervical trauma patient, even if no apparent VA injury occurs before and during the operation, the surgeon must take caution not to risk cerebral infarction because of the delayed VA dissection. Endovascular management could be a good treatment of delayed VA dissection if it happened.
